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i^T&SI 1 «5!IEIjSO^-f Kin >x>lJ-<tW 
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( 2 ) #M¥06-233535 


3 SI 1 W.Fm&oif'f*- Kin >5*>tf£«Dttt*j« 

m^m 2 } smmm^xms^ 1 ^mmzmmi^ z. 
<D^i£m<z>-t>i?—? y ■j&mz.tz 2 xmm<D-$%z:m 

1 mmm&vy-i h in t.<Dmm& 
\z. i&Q?^*—vt.im.*)7?Y)vt<Dwmmfczt$. 
z>m 2 \g.&m$&o— ffiz&m Lxx±^^m^v. 
mmmy-f Y^n^n<D\hijm=f\zmm<D^n 

0BS©ffitfam2jfiyiJ|lF8SCDft6«S:^b> J.a=&X±/\* 
-«it>^-^7yi:«Kb, x«ff[f2^EE3§2## 

m<Dm%%£± v -Jizmw&tz z. t. zsumttz 

[0 0 0 1] 
[0 0 0 2] 

*sfE«is 1 ^ai*-r*its5*x-f y ^>^iais 2 ^a?j 

2 1, 2 2, 2 3, Rtf2 4©:/'Jy5?#ttT?*riELT 
h7>^^2 1 £2 4<h^>-eh^>i'X3' 
2 2t2 3iW7ffl«It, h7>yX^2 1i2 4 
t*^7th7>yX^ 2 2 <h 2 3 £^:*>©t*c<i££ 

2(i32rjitmffiVi&m^-rSo £©3E»lEfliJEVi £^ffi 
§13© 1##|£3 4\zmnTZ>t, £©^£Egg3©2& 

**dfcfatt»snfcssaE«jEV2 &Rig-r*. sister 

*©«E*0l||HFI&fc43W-.5SSfflg 3 © 2 Jfc*»tt-fc 


^7^#tTSot> mi£%s2$:mm3 5 £3 6 
<h«^»T^S, W, 31t32, S«3 3f4SB£E»a 

[0 0 0 3] 3BE»3©2^c««oigsik:S8Ky'f 

H 4 t SE*^ h* 5 ^IL, fflSEMW-Y K© 

-f ?/5 l >i'ia»2*«!riibTV»-Bh5>S?X^2 1 <fc 2 
4^>fh7>y7^2 2t2 3^7©itli S 
«jy-r =j— K 4 At«a LTM 7 ^BRttSft I 0 5iSl 
h^>>'X^2 1 12 4<h*t^- 7 -ch7>i7 

2 2 1 2 3 t^>tc^-g>t, mmy-i k sa* 

*HLTft#f 7 ^«C©S»it^-f K 5 fttjEtfEttiE I 

-H4c«, *©a»iaa[«Mtfc«fcoT«**a!ig««iitt 

>^?>X3 7^fed©i^|iI^SiE*iSiEnT, mffi¥ 

<i K4©«EssiJ6«^iBi©«aEd<^©^jE§san 
izmmi.. mm#<*— h 5 {cttx^-/\*s*i;9 1 txt 

[0 0 04] El 6 «0 5 tE^©tfefefiaj|aI8S©#gP©m 
BE • «S5©^t;*^LfcW(f^iK^0Tfct>T, 0 6<I)« 

mm mmxm^i) ©^b^^n-e'n^LT^-g.. 

W^Atth5>> ? X^2 lt2 4*St>Th7>^ 
X^22t2 3#:*:7LT^T3S5f£SEEV2 *«IE©WIH 

ftMimzh^yi?*? 2 li:2 4i!iSt7Th5>yX 
^ 2 2 i 2 3*»*>UTV»TSJ««BEV 2 ^ftCDjHIBlT? 

WP^ D ittf^T© h 7 >i??.jr1!fi*y LTt^* 

[0 0 0 5] iMBT(fr^TOK7>y^^ASt7L 

¥»'J7'^h;i'6-jM(f7-SCffi»ia*j» : f3 3 
-SBEIi 2 &#ia 3 5 -S?^^-r K 4 ©SSSi. ¥ 
mV7i7h)U6 -ftffif 7 -»^EE8§m*«^ 3 3 -^ffigg 


( 3 ) 


#^¥06-233535 


2 3 6 -*S?7it^ F 5 ©SSStlC^nxiiit 

[0006] zvmmBfrzx.oimmcizmy-rzt, 

mtia&mm izmistcm&fr e> z. ©gas y-f f 4 « 
*osfefi«*« i r tc>§ uf£m&.-emmj;mtfM*i o (b 

6<g>#fig) . BE»E^-f F4©«JE&SS«>5;£[Rj©1t 

[0 0 0 7] ra«CJBWD)fcSWmA'MMf-r*IRK: 
SESfWH' F 5 CD«JE*JftJe>S*[fi)©«JE*^JE 
ggf&tl-f >¥i7$r>X 3 7 [;i$§@£:n-5o ^CtXtA' 

[0 0 0 8] 

BSW##ftU J: 3 H 5 JcBSSOfSMlia 

<£X^-A*n>? : >-tJ-8 2, 9 2(C®iRU. ;in£X:>-A 
ffitft8l, 9 1TifltUli. XtA'3>f>U-©^ 
®Sfi£C, BfctaLt7&t0«ffi£AV, ^Egg3©2&« 
EE£V 2 . X^-y7>^[IIS§2©ffi7JJlj£g:£ f it« 

& 1 tr*a'n*. 

[0 0 0 9] 

[$C1]Pr=C- (2 • V 2 + AV) 2 . f /2 
gp*i X AJgfcxlc * D -5 x*;M*-»*e P r tt^BE§§ 3 
© 2 ^flWffi-^CBfeteLta* 9«JEjW*5V»&£*:S < & 
0. iBESS 3 X-f •y5 L >^I3SS2©ai 

ttBKOftttOSttTTSU £©»*«fc£X-*-AJg#i© 
[0 0 10] fr-C^C^MfflBWB, JBE»*^UT 

^skam ntzi\&ffi&m*)-rz>umwM&mzm 

[0011] 

Sg© 1 *#»fc»l*U £©^J£§§© 2 


•/ty-f f <tx a* n >7 ; >it t otftwi«an?tt * » 

«y-f *-KtWiU7^ b;p£©i»!i«ircfc*j&2 
Bjtjiaigs©— JitiftKUTx^-AiaBift*!!*^* mm 
ffiy-i*— F^-n-en©ffi**?tcs«jffl©x^-A[5i?s© 

a:?ijiijgs©Mattt9iB^ffi§i 2 

t>©fcU WflBJBEES 2 >^-^y^##© 
#X^-/s*lHlSS©miiS^J|Hlg§©il«f4«rfE^ffi 
ag2^#j»©-«i:-fe>^-^yrttc«i!rr« i b©«i: 

[0 0 12] 

>U-t©ifit5USattT?#ldEUfc* 1 iS^JlElSS©M^Sr^ffi 

ti-r >^^^ >x\zm\ &nTv»&x*jw?— 

An >^>vt<Dm&&t.mmMy'<*- f©# v- 

F <h ©Pp.1 tr ttifc*y-f F &m U 7 * h Jl< <b ©iS5>J 

««T?#u«ixfcj(52ia?iiia»*««bT. xtAn>f 

P C i-T^i:. i©Pc «Tta©^2X^^n-5„ fib 

je, v 2 tt^Ji§§ 2 ^*BET-fe^ ci t«mrai©l§: 1 ©* 

[0 0 13] 

[g:2] Pc =C • (2 • V 2 + A V) 2 /2 
£©P C *UtA3>f>1}-A^M , J79 h^^ift 

^. 

[0 0 14] 

^©01t@^©ttSE«®l. X-T-y^>^lHl 
S§2 <hCinS:«fi£;bXV^4<@©F5'>v 5 X^ 2 1~2 
4. ^ffi^3 t^n*^L.T^^igffiStil7J^3 1 
~3 3i:lM83 4<!:2^3 5 £ 3 6 MtfCftn 
-f>^^7^>X3 7, S«E^-f F 4 <k 5 . ¥»'JT 
^F;U6, RZfiMM7<D%fo- m& 'W.ffiZ> 
5zli© : etl*0iJlHlSS©^'&i:l^bTS>-5)^e.. utl^CPI 

[0 0 15] ^fggimi. X^-A^-f *— F4 1 txt 

A'n >5 i >-9-4 2 h^mmm-vm^vtcW, 1 tt3njms§ 


( 4 ) #M¥06-233535 


A«f 3 3fcS«t«t«l:. W^*-H4 3tH: 

[§ig§©-as£> (nia^^w*- F4 iixt/t3> 

x>1)-4 2 fcOlS^&fcSaifcU ffiSttSM^-f F 

F5 1 iXt/\*n>f>t5 2 <h©Ifi?iJ«^T&3SS§l 
it^JlEfSSi:, ifcm^-f F 5 3 <h«mU7^ h;U5 4 
t©iH5iJS5ll«rftSlB2ilJiJBKtTf«riGL.T*D, 0 

[00 16] i2«01 \zm^OW, 1 *J£0lJII!S&©S-& 

©te-m«©*Ytfc*L&»fi s «#H , r*-3T. 02 

Ote^EEgg 3 © 1 #{H«JE 'Otti»-CH*) 1 1 

ffi (aaii-rBi*) <h«^ (*^-e0^) ©»fc. Ei2<3> 

tt»«E^ h* 5 ©«JE (WBTCH*) am 
■CH«) ©SEfc, B2fl>fcMM*f7C!>*JEE («a«-CH*) 
t«« (**"CH«> ©*{b. I2©ttXt/t3>f> 

■y- 5 2 <onj£^t> m 2©axtA"3 >x>-y- 5 2 ©s 
sRSEft. i2®ttxt;wt- f 5 1 ommmt, m 
2 wttsm u 7 ^ h )\, 5 4 <Dni£&it, m 2 <g> fjts u 

7^ h)l5 4©«aE«ft*-€-n-€ t *l*«*l/T«ri*. ft»J 
IHA»ih^>$?X^2 l<t2 4^t>T'K7>^X5'2 

2 <»: 2 3 bTV>T5£Stttt£EV 2 M0fflKT*o 
TSa^-l*:*— h'4dlfILT*0. JJIWCttJltltH: 
j£fCh^>> J X^ 2 lt24^7T'h7>yX^2 2 
£2 3*^>ixTliTSS85«EEV 2 ^ftfflWrit*o 

IHDtttT^T©K7>v ? X^*s^-7bT^SWfat?» 

[0 0 1 7] )HMAt?«SE»y'f*-l 4 4*«Wai/T* 

mtimmio «¥»UT^ h;i/6-ft#7-^BEii 

m**IHf 3 3 -^ffigi 2 3 5 -«E«E^-f F 4 

©^!&T«tnT*D, C©itXt/N*3>f>t5 2tt 
-2V 2 teSffitC^S^tlT^-g). C©«3KA*>e.^h 

Sit I o »J 7* k>V 6 -ft* 7 -SBEESliiaMKf 3 

3 — »EE» 2 3 5 -*mm.y-i F 4 ©*8S& 
W-mVT? h;U6— ^7-^JESW*«H 1 3 3^JE 
§§ 2 $£Mft 3 6 -Siffiy-f F 5 Og»tt»*nT 
8Sn-5o ^©t#X'^A*3>5 =; >-y-5 2(C#Ae.hfc@ 

>^>i^ 5 2 — Sgit^ F4—gSig!K 
^>X8 —BSK^-f F 5 —X^Ay-f F 
5 l-*X^-A'a>5 i >-y-5 2©^SST»t«U> XtA3 
>?>-y- 5 2 tffiiBK >¥t??>7. 8 h<DWSSi\Z £ D« 
ffi«tt*«Ste"r*. *^TXtA'n >x>ii- 5 2 i^*. 
^ftTV^cX^J^-H XtA3>r>f5 2^i 
y-f*-F5 3-;fe««J7£ FJU 5 4-SSfcy-f^-H 

4 ©asgs-csfch. vmn79 f;ps 4^sns. 


[0018] ^^Twr^B^ractc^ff-r^i. Siffi 
y-f f 4 fc8inTv»fc«a[e3EJEE»j*n-f ^ 

>X3 7i2MEV 2 ©ffitt'ctoT^S^ffl^TM 

awuuitrr*. »«E^-f f 4 ©«sg*m©5feffi« i 
3„ c©i^ji§§ati<>^^>x3 i\zmx^n 

T^fcX^^-(i SgEESiatfVf >^?>X3 7 — 
^EEgg 2 3 5 — *JE£» 2 3 6^X A^-f 

t-K5i — x^-An 5 2 ©jg8&"-em«t#ssn 

5oiTXtA'3>f >-*J-5 2Af$n5. Xt/tt> 
X>-y-5 2©«JEtt2 V 2 +AVift5ttT^t$n, 
X^A:3 >5 s >-tf- 5 2 ->i5ca^'f 3"— F 5 3 -*»H«J 7 
>;W5 4— ¥»'J7* h^6— #lflf7— £ffi»H!A«l 
f33 -^EE§g 2 3 5 -SBE£«tH*Wf- 3 1 COM 

»-c*Mi&9ttu 2V 2 **«EEffl»c*:**Tr4Mrr 

[ooi9] iotMtiisn^M-ec • (a 

V) Z.<DX.*)V#—tmmVTi?b)l>5 
4"#Sn5. i©X^;l/^-T> *«'J7^h;W5 4 
^»S^-f F 5 -*X^-A*y-f H 5 1 — JW^-f 
F 5 3— JMt'JT* F;P5 4^:SiS8StC«SS^8fEtl 

7 -i*EE»tHaw? 3 3 -*^H§ff 2 3 5 ^Sott^ 

3 6 —SE«E^-f F 5 -»¥Jt U 7 ^ h 6 f«t « Wft. 
iZftfttlTffitlZ. Z\<Dt%. X^-An>^>1*-5 2J3 
#^.6nTVifc«<^«> x^-An>5^>-y-5 2^*S:«y 
-f*-K5 3^ti'J7^ F;U5 4-**«E^-f*-F5 
-^fiEgg 2 3 6 -^J£gg 2 3 5 -^flEggHB 
ASf3 l©SSS-eM«L., X^A*n>-r>U-5 2 ©« 

5 2tCS>LT^fcC • (2 V 2 ) 2 /2/&^X^;i/^- 
lttlU7^hJl/5 4A.tSn5. C©XtA'3>f> 
it 5 2 ©«£E*»*Ka:-B <ts WJ7i'h*5 4 ©«* 
«, WJTJ' h;U5 4^»Sy-r 3r— F 5-XtA^ 
-f^--F5 1— iWty-f K5 3-+$i:mU7? h;P5 

4 ©isss-esitn^ cti:a5. 

[0 0 2 0] WraD*^»WAK^ff-r-5tffl* 
m&it I o ftW 7 -*^HggtB^SS^ 3 3 — *JE£* 2 ^ 
#«3 5— aEftE^-f K4— 3F»'J7^ F-»U6©^g§ 
X±A'n>x>-y-5 2\Z\±. X±A'3>5 ; > 
■tJ-5 2-ftt^t-H5 3-WiJT? h;U5 4^P 

2 3 5 --affiS&HiaSIB 1 3 1 ©iSKTSSg^ggtl 

^>©-e> XtA3>f >i)"5 2 5-2 V! MiKT 
6, 4MBU 7* h^5 4 0l*M-^t 
ffif 7 x^-A*n y^y^r 5 2 ©«JE*t- 2 v 


#W¥06-233535 


2 tt.zm\zmm-rzii* tstmvr? h;us 4©tfM, 
f 5 1 ^jfc*y-f *— k 5 3 ^mm u 7^ 5 4 o& 

SSTB&tU JKDt^%)ij[«UT^ KM/5 4<DX^;M : — 

[0 0 2 1] BUraSfiS^-f *-F4>&<IWeUfc«£T 

3. W. Il©S&1^0iJB(&Ttta^»ttia*Ff 3 1 t 
£JE£»liWj*l^ 3 2 tKMSWfigft^-r 
fc*^T?BifiLTtr>**«, &l£$$3<D2#;WlZimr- 

C0022] m3\t*mw<Dm2$m&\&ikisfz.mf&m 

X&Z *«. H ©SIS 2 *JS^JlsI8§-e«^ffi^ 3 CD 2 ittHM 
8SW<-fe >?—*y7tf&izl3LiT^2> (Dtfffift<Df& 1 * 

— K 4 OX^A'IelgStt, X^A^-f t-K6 1 tXtA 

3>5r>u-6 2 £©ib5ijsm*t&-b» i atwiaist. tt 

1^ t-K6 3 <tMS U 7 * hJU 6 4 t OtftWSBttTf 
&*JB2ilWlia»£-C*J«U ffi 1 itJUBK©— 

ffism*ss^3 nzmmu. V7X& 

F 5©X^-A*|sIgStt, X^A*^:*- F 7 1 <hX:)- 
A*3 >^>"9" 7 2 t©fi?iJ^-t?^^^ 1 m.PMffiiz. 

wcmy-i*- h*7 3 tsrau Tt> h)vi 4 <t©ig?ij«gg 

X&5!SS2ia^JleIg&£T*J5£U US 1 Ifi^JlHlSScD-^^ 

1 *at«®» t tt»tt*^nr» o , ^n^imi 1 

[0 0 2 3] B 4 t2B 3 tcB^©SB 2 &ffiffllBK&®«tt 

<D«^ffiS§3©i^{a«m (flarea*) ti*#j«8K 

EE (WTiS) <h«Sf£ GftflrCB*) ©fcfb, B4® 

i48«^t-H5ffltE <aasn?Bjs> tmm mm 

t«« aaftTTB*) ©SMb. B4<S>«X^-A*n>T r > 

«t^{b> B4®ttX^-A-y-f 5j— F6 l©*JEESfc{k B 
4®ttMU7^ h;U6 4©lE^ft. B4<8>fcfci&«U 

[BjAteFv^X^ It24d^>?h7>y^i'2 

2 t 2 3^7 UTViT3£8K«mV 2 tfJE<Dmm-C&-D 

i£l:h7>y^^2 1 £2 4W7Th7>/X^2 2 


WD itt-r^T© h 5 >i?7>?tf*7 VX^Z>mfflX$> 

[0 0 2 4] Aft*«8WTftttH*«* Io IMff 7- 
^JEggtii^fig^3 3-*EE«2;fce«3 * 
— F4— 5 F»U7^ MW6^Affi7©*g&TgfcnT:JS 
0. cK0£#7>±A*n>7 ; >-y-6 2©SEEtt-V 2 

h;U6-ftffi7-3BBE»aia*P3 3-SflEE»2;fciMll 

3 5 — stt^-r f 4 u 7 a v )v 6 is.z>wa 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Connect AC power supply to the primary coil of a transformer, connect two or more rectifier diodes to the 
secondary coil of this transformer, and the output terminals of each rectifier diode are connected. In the rectifier of a 
configuration of supplying direct current power to a load through a smooth reactor from this node At the node of the 
diode of the 1st series circuit and the capacitor which become by the series connection of snubber diode and a snubber 
capacitor Connect the end of the 2nd series circuit which becomes by the series connection of discharge diode and a 
discharge reactor, and a snubber circuit is constituted. It is the snubber circuit for rectifiers characterized by connecting 
the other end of said 2nd series circuit of a separate snubber circuit to the output terminal of each of said rectifier diode, 
and connecting the both ends of said 1st series circuit of each snubber circuit to the both ends of said secondary 
transformer coil. 

[Claim 2] Connect AC power supply to the primary coil of a transformer, connect separate rectifier diode to the end and 
the other end of a secondary coil equipped with the center tap of this transformer, and the output terminals of these 
rectifier diodes are connected. In the rectifier of a configuration of supplying direct current power to a load through a 
smooth reactor from this node At the node of the diode of the 1 st series circuit and the capacitor which become by the 
series connection of snubber diode and a snubber capacitor Connect the end of the 2nd series circuit which becomes by 
the series connection of discharge diode and a discharge reactor, and a snubber circuit is constituted. The other end of 
said 2nd series circuit of a separate snubber circuit is connected to the output terminal of each of said rectifier diode. 
And the both ends of said 1st series circuit of each snubber circuit are snubber circuits for rectifiers characterized by 
connecting with the end and center tap of said secondary transformer coil, or connecting with the other end and the 
center tap of said secondary transformer coil. 


[Translation done.] 


http://www4.ipdl.jpo.go.jp/cgi^ . ■ 4/28/2004 


Page 1 of 6 


* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the snubber circuit of the rectifier used for the DC-power-supply 

equipment which outputs the direct current insulated with the ac side through the transformer. 

[0002] 

[Description of the Prior Art] Drawin g 5 is the circuit diagram in which the ac side showed the conventional example of 
the DC-power-supply equipment which outputs the insulated direct current through the transformer. The direct current 
which DC power supply 1 output is made to input into a switching circuit 2 in the conventional example circuit shown 
in this drawing 5 . The switching circuit 2 is constituted from bridge connection of four transistors 21, 22, 23, and 24, 
the condition that transistors 22 and 23 are off, and transistors 21 and 24 have off transistors 21 and 24 at ON, and when 
transistors 22 and 23 make the condition of ON repeat by turns, this switching circuit 2 outputs alternating voltage VI . 
This alternating voltage VI Alternating voltage V2 insulated by the secondary coil of this transformer 3 when impressed 
by the primary coil 34 of a transformer 3 Induction is carried out. The secondary coil of the transformer 3 in the 
conventional example circuit of the illustration to drawing 5 is with a center tap, and consists of secondary transformer 
coils 35 and 36. If the frequency of the alternating voltage which a switching circuit 2 outputs here is made high, it will 
be common knowledge that a transformer 3 is made small. In addition, 31, and 32 and 33 are transformer output 
terminals, and 37 is a transformer leak inductance. 

[0003] If rectifier diode 4 and rectifier diode 5 are installed in the both ends of the secondary coil of a transformer 3 and 
the cathodes of both rectifier diodes are combined, direct current power can be supplied to a load 7 through the smooth 
reactor 6. By the way, when the transistors 21 and 24 which constitute the switching circuit 2 are [ transistors 22 and 
23 ] OFF in ON, rectifier diode 4 flows, and it is a direct current IO to a load 7. Although passed If transistors 21 and 24 
are off and transistors 22 and 23 are turned on, rectifier diode 5 flows and this rectifier diode 5 is a direct current IO to a 
load 7. While passing It flows till then, and the reverse recovery current which becomes settled with the reverse 
recovery property flows in the rectifier diode 4 which was being carried out, and it becomes it with an OFF state 
quickly. At this time, this reverse recovery current flows also to the transformer leak inductance 37, and induction of the 
electrical potential difference of the direction which raises the electrical potential difference of rectifier diode 4 is 
carried out to this transformer leak inductance 37. Also in case rectifier diode 5 turns off, induction of the same 
electrical potential difference is carried out. Then, in order to control the electrical potential difference impressed to 
rectifier diodes 4 and 5 below to an allowed value, the snubber circuit constituted from a series connection of the 
snubber resistance 81 and the snubber capacitor 82 is connected to rectifier diode 4 at juxtaposition, and the snubber 
circuit constituted from a series connection of the snubber resistance 91 and the snubber capacitor 92 in rectifier diode 5 
is connected to juxtaposition. 

[0004] Drawin g 6 is the wave form chart of operation having shown change of the electrical potential difference and 
current of each part of the conventional example circuit of illustration in drawing.5 . Draw ing 6 ** Primary side 
electrical potential differences (a broken line illustrates) of a transformer 3, and change of a primary side current (a 
continuous line illustrates), As for drawing 6 **, in the electrical potential difference (a broken line illustrates) of 
rectifier diode 4, change of a current (a continuous line illustrates), and drawing_6 **, each expresses the electrical 
potential difference (a broken line illustrates) of a load 7, and change of a current (a continuous line illustrates), as for 
the electrical potential difference (a broken line illustrates) of rectifier diode 5, change of a current (a continuous line 
illustrates), and drawing 6 **. In addition, for Period A, transistors 22 and 23 turn off by ON and transistors 21 and 24 
are alternating voltage V2. By being a forward period and rectifier diode 4 having flowed, this has conversely off 
transistors 21 and 24, as for Period C, transistors 22 and 23 turn on, and it is alternating voltage V2. It is a negative 
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period and rectifier diode 5 has flowed. Moreover, Period B and Period D are periods which all transistors turn off. 
[0005] Current 10 which was flowing to the smooth reactor 6 since all the transistors turned off in Period B It is divided 
into the path of the secondary smooth reactor 6 -> load 7 -> transformer output terminal 33 -> transformer coil 35 -> 
rectifier diode 4, and the path of the secondary smooth reactor 6 -> load 7 -> transformer output terminal 33 -> 
transformer coil 36 -> rectifier diode 5, and is flowing. 

[0006] When it shifts to the next period C from this period B, the current which was flowing to rectifier diode 4 is the 
transformer leak inductance 37 and alternating voltage V2. Since it decreases on the inclination decided by the value, 
the current of rectifier diode 5 increases corresponding to this. The time of reaching the negative current value IR 
(reverse-recovery-current cusp value) in which the current of rectifier diode 4 becomes settled with the reverse recovery 
property of this diode to this rectifier diode 4 will start OFF, and will be in an OFF state for a short time. At this time, 
this reverse recovery current flows also to the transformer leak inductance 37, and that cusp value is IR. It is as having 
already stated that induction of the electrical potential difference of the direction which the direction of a current 
changes when it reaches (refer to drawin g 6 **), and raises the electrical potential difference of rectifier diode 4 is 
carried out. 

[0007] In case it shifts to Period A from Period D similarly, induction of the electrical potential difference of the 
direction which raises the electrical potential difference of rectifier diode 5 is carried out to the transformer leak 
inductance 37. Then, by carrying out parallel connection of the snubber circuit which carried out the series connection 
of snubber resistance and the snubber capacitor, and constituted them to rectifier diode 4 or rectifier diode 5, the 
electrical potential difference impressed to these rectifier diodes 4 and 5 is controlled below to the allowed value. 
[0008] 

[Problem(s) to be Solved by the Invention] In the conventional example circuit of the illustration to drawing 5 , the 
electrical potential difference which carried out induction to the transformer leak inductance 37 is absorbed to the 
snubber capacitors 82 and 92, and this is consumed by the snubber resistance 81 and 91. Energy loss PR which will be 
generated in snubber resistance if electrostatic capacity of a snubber capacitor is set to C and the output frequency of V2 
and a switching circuit 2 is set [ a jumping electrical potential difference ] to f for deltaV and the secondary electrical 
potential difference of a transformer 3 It is expressed with following several 1. 
[0009] 

[Equation 1] Energy loss PR produced in PR =C (2 and V2+deltaV), 2, and f/2, i.e., snubber resistance, Although it 
becomes so large that the secondary electrical potential difference and its jumping electrical potential difference of a 
transformer 3 are high and becomes so large that the output frequency of a switching circuit 2 is made high in order to 
make a transformer 3 small The effectiveness of equipment falls for this loss, and in order to control the temperature rise 
of this loss **** snubber resistance, the snubber resistance concerned is made large-sized, or it produces un- arranging 
[ to which a snubber circuit becomes large by forming the equipment for carrying out stripping of this generation of heat 
etc.]. 

[0010] Then, the purpose of this invention is to reduce generating loss in the snubber circuit of the rectifier used for the 
DC-power-supply equipment which outputs the direct current insulated with the ac side through the transformer. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the snubber circuit for rectifiers of this 
invention Connect AC power supply to the primary coil of a transformer, connect two or more rectifier diodes to the 
secondary coil of this transformer, and the output terminals of each rectifier diode are connected. In the rectifier of a 
configuration of supplying direct current power to a load through a smooth reactor from this node At the node of the 
diode of the 1st series circuit and the capacitor which become by the series connection of snubber diode and a snubber 
capacitor Connect the end of the 2nd series circuit which becomes by the series connection of discharge diode and a 
discharge reactor, and a snubber circuit is constituted. The other end of the 2nd series circuit of a separate snubber 
circuit is connected to the output terminal of each of said rectifier diode. And the both ends of the 1st series circuit of 
each snubber circuit shall be connected to the both ends of said secondary transformer coil, and when said secondary 
transformer coil is with a center tap, the both ends of the 1st series circuit of each snubber circuit shall be connected to 
the end and center tap of said secondary transformer coil. 
[0012] 

[Function] this invention connects to both the output terminals of a secondary transformer coil the both ends of the 1st 
series circuit constituted from series connection of snubber diode and a snubber capacitor, respectively (the case of a 
secondary coil with a center tap - one output terminal and center tap), and absorbs the energy currently stored in the 
leak inductance of a transformer at the time of the reverse recovery of rectifier diode to a snubber capacitor. 
Furthermore, while connecting the 2nd series circuit constituted from a series connection of discharge diode and a 
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discharge reactor between the joint of snubber diode and a snubber capacitor, and the cathode of said rectifier diode, 
moving the energy which the snubber capacitor absorbed to a discharge reactor through discharge diode and the rectifier 
diode of another side turning off, the energy which this discharge reactor was conserving is emitted to a load. It is PC 
about the energy stored in a snubber capacitor in case rectifier diode shifts to OFF from ON. It is this PC if it carries out. 
It is shown by following several 2. However, C is the electrostatic capacity of a snubber capacitor and deltaV is a 
jumping electrical potential difference and V2. It is the same as the several 1 above-mentioned case that it is a secondary 
transformer electrical potential difference. 
[0013] 

[Equation 2] PC =C (2 and V2+deltaV), 2 / 2 — this PC Since it moves to a discharge reactor from a snubber capacitor 
and is subsequently emitted to a load, the components which consume power, such as resistance, become unnecessary 
and energy loss is hardly generated. 
[0014] 

[Example] Although drawin g 1 is a circuit diagram showing the 1st example of this invention DC power supply 1 of 
illustration, a switching circuit 2, and this to this drawing 1 It leaks to four transistors 21-24 and transformer 3 which are 
constituted, the transformer output terminals 31-33 which constitute this, the primary coil 34, the secondary coil 35, and 
36 lists. The name, application, and function of an inductance 37, rectifier diodes 4 and 5, the smooth reactor 6, and a 
load 7 Since it is the same as the case of the conventional example circuit as stated above at drawing 5 , these 
explanation is omitted. 

[0015] The end of the 1st series circuit constituted from series connection of the snubber diode 41 and the snubber 
capacitor 42 is connected to the transformer output terminal 3 1, the end of the 2nd series circuit constituted from series 
connection of the discharge diode 43 and the discharge reactor 44 is connected to the joint of said snubber diode 41 and 
snubber capacitor 42, while connecting the other end to the transformer output terminal 33, it connects with the cathode 
of rectifier diode 4, and the other end constitutes the snubber circuit from this invention. It constitutes from the 1st series 
circuit where the snubber circuit of the rectifier diode 5 of another side also becomes by the series connection of the 
snubber diode 51 and the snubber capacitor 52, and the 2nd series circuit which becomes by the series connection of the 
discharge diode 53 and the discharge reactor 54, and actuation of the snubber circuit of this invention is explained using 
drawing 2 . 

[0016] Drawing 2 is the wave form chart of operation having shown change of the electrical potential difference and 
current of each part of the 1st example circuit of illustration in drawing 1 . Drawing 2 ** Primary side electrical 
potential differences (a broken line illustrates) of a transformer 3, and change of a primary side current (a continuous 
line illustrates), Drawing 2 ** The electrical potential difference (a broken line illustrates) of rectifier diode 4, and 
change of a current (a continuous line illustrates), Drawin g 2 ** The electrical potential difference (a broken line 
illustrates) of rectifier diode 5, and change of a current (a continuous line illustrates), Drawing 2 ** The electrical 
potential difference (a broken line illustrates) of a load 7, and change of a current (a continuous line illustrates), drawing 
2 ** - as for electrical -potential-difference change of the snubber capacitor 52 and drawing 2 **, in electrical -potential- 
difference change of the snubber diode 51 and drawing 2 **, each expresses [ current change of the snubber capacitor 
52 and drawing 2 ** ] current change of the discharge reactor 54, as for electrical-potential-difference change of the 
discharge reactor 54 and drawing 2 **. In addition, for Period A, transistors 22 and 23 turn off by ON and transistors 21 
and 24 are alternating voltage V2. By being a forward period and rectifier diode 4 having flowed, this has conversely off 
transistors 21 and 24, as for Period C, transistors 22 and 23 turn on, and it is alternating voltage V2. It is a negative 
period and rectifier diode 5 has flowed. Moreover, Period B and Period D are periods which all transistors turn off. 
[0017] Rectifier diode 4 has flowed in Period A, and it is the output current IO. It is flowing in the path of the secondary 
smooth reactor 6 -> load 7 -> transformer output terminal 33 -> transformer coil 35 -> rectifier diode 4, and the snubber 
capacitor 52 is -2V2 at this time. The value charges. If it shifts to the period B which all transistors turn off from this 
period A, it is the output current IO. It is divided into the path of the secondary smooth reactor 6 -> load 7 -> 
transformer output terminal 33 -> transformer coil 35 -> rectifier diode 4, and the path of the secondary smooth reactor 
6 -> load 7 -> transformer output terminal 33 -> transformer coil 36 -> rectifier diode 5, and flows. The charge stored in 
the snubber capacitor 52 at this time discharges in the path of the snubber capacitor 52 -> rectifier-diode 4 -> wiring 
inductance 8 -> rectifier-diode 5 -> snubber diode 51 -> snubber capacitor 52, and an electrical-potential-difference 
polarity reverses it by vibration with the snubber capacitor 52 and the wiring inductance 8. Subsequently, the energy 
currently stored in the snubber capacitor 52 flows in the path of the snubber capacitor 52 -> discharge diode 53 -> 
discharge reactor 54 -> rectifier diode 4, and is moved to the discharge reactor 54. 

[0018] When Period B shifts to Period C here, the current which was flowing to rectifier diode 4 is the transformer leak 
inductance 37 and the secondary electrical potential difference V2. lt decreases on the inclination decided by the value, 
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and the current which was flowing to rectifier diode 5 corresponding to this increases. Cusp value IR negative in the 
current of rectifier diode 4 When it reaches, rectifier diode 4 starts OFF from from. The energy currently stored in the 
transformer leak inductance 37 at this time is moved to the snubber capacitor 52 because a current flows in the path of 
the secondary secondary transformer leak inductance 37 -> transformer coil 35 -> transformer coil 36 -> snubber diode 

51 -> snubber capacitor 52. the electrical potential difference of the snubber capacitor 52 - 2V2+deltaV - it charges to 
a value - having - snubber capacitor 52 -> discharge diode — the path of the secondary 53 -> discharge reactor 54 -> 
transformer [ smooth reactor 6 -> load 7 -> transformer output terminal 33 -> ] coil 35 -> transformer output terminal 31 
— a current - flowing — 2V2 It discharges until it becomes an electrical-potential-difference value. 

[0019] The energy emitted at this time is C-(deltaV) 2/2, and this energy is moved to the discharge reactor 54. this 
energy - the discharge reactor 54 -> rectifier-diode 5 -> snubber diode 51 -> discharge diode 53 -> discharge reactor 54 
~ a current flows for a path. Subsequently, if all transistors shift to the off period D from Period C, the output current 10 
will be divided into the path which becomes secondary smooth reactor 6 -> load 7 -> transformer output terminal 33 -> 
transformer coil 35 -> rectifier-diode 4 -> smooth reactor 6, and the path which becomes secondary smooth reactor 6 -> 
load 7 -> transformer output terminal 33 -> transformer coil 36 -> rectifier-diode 5 -> smooth reactor 6, and will flow. 
At this time, the charge currently stored in the snubber capacitor 52 discharges in the path of the secondary secondary 
snubber capacitor 52 -> transformer [ discharge diode 53 -> discharge reactor 54 -> rectifier-diode 5 -> ] coil 36 -> 
transformer coil 35 -> transformer output terminal 31, and the electrical potential difference of the snubber capacitor 52 
is 2V2. It becomes zero from a value. That is, the energy which was being stored in the snubber capacitor 52 and which 
becomes C and (2V2) 2 / 2 is moved to the discharge reactor 54. When the electrical potential difference of this snubber 
capacitor 52 becomes zero, the current of the discharge reactor 54 will flow in the path of the discharge reactor 54 -> 
rectifier-diode 5 -> snubber diode 51 -> discharge diode 53 -> discharge reactor 54. 

[0020] Furthermore, if it shifts to Period A from Period D, it is the output current IO. It flows in the path of the 
secondary load 7 -> transformer output terminal 33 -> transformer coil 35 -> rectifier-diode 4 -> smooth reactor 6. the 
snubber capacitor 52 - snubber capacitor 52 -> discharge diode ~ since a current flows in the path of the secondary 53 - 

> discharge reactor 54 -> transformer [ smooth reactor 6 -> load 7 -> transformer output terminal 33 -> ] coil 35 -> 
transformer output terminal 3 1 ~ the snubber capacitor 52 -2 V2 The energy of the discharge reactor 54 is emitted to a 
load 7, making it charge to an electrical potential difference, the electrical potential difference of the snubber capacitor 

52 -2V2 if a value is reached - the current of the discharge reactor 54 — discharge reactor 54-> - smooth ~ it flows in 
the path of the reactor 6 -> load 7 -> transformer output terminal 33 -> transformer 2 order coil 36 -> snubber diode 51 - 

> discharge diode 53 -> discharge reactor 54, and, as for the energy of the discharge reactor 54, is emitted to a load 7 
also at this time. 

[0021] The above is also the same as when rectifier diode 5 operates, although it is the case where rectifier diode 4 
operates. In addition, although this 1st example circuit is explaining by the case where separate rectifier diode is 
connected to the transformer output terminal 3 1 and the transformer output terminal 32, even when connecting to the 
secondary of a transformer 3 the rectifier circuit constituted from bridge connection of diode, the snubber circuit of the 
same principle can be applied. 

[0022] Although drawing 3 is a circuit diagram showing the 2nd example of this invention, it differs from the 1st 
example circuit of the above-mentioned [ that the secondary coil of a transformer 3 has become with a center tap ] in 
this 2nd example circuit. It is followed. The snubber circuit of rectifier diode 4 The 1st series circuit which becomes by 
the series connection of the snubber diode 61 and the snubber capacitor 62, It constituted from the 2nd series circuit 
which becomes by the series connection of the discharge diode 63 and the discharge reactor 64, the end of the 1st series 
circuit was connected to the transformer output terminal 31, and the other end is connected to the transformer output 
terminal 33 which is a center tap, The 1st series circuit where the snubber circuit of rectifier diode 5 becomes by the 
series connection of the snubber diode 71 and the snubber capacitor 72, It constitutes from the 2nd series circuit which 
becomes by the series connection of the discharge diode 73 and the discharge reactor 74. The 1st example circuit of the 
above-mentioned [ having connected the end of the 1st series circuit to the transformer output terminal 32, and having 
connected the other end to the transformer output terminal 33 which is a center tap ] is a different point, and since it is 
the same as the 1st example circuit of the illustration to drawing 1 except [ all ] it, it omits detail explanation. 
[0023] Drawing 4 is the wave form chart of operation having shown change of the electrical potential difference and 
current of each part of the 2nd example circuit of illustration in drawing 3 . Drawing 4 ** Primary side electrical 
potential differences (a broken line illustrates) of a transformer 3, and change of a primary side current (a continuous 
line illustrates), Drawing 4 ** The electrical potential difference (a broken line illustrates) of rectifier diode 4, and 
change of a current (a continuous line illustrates), Drawing 4 ** The electrical potential difference (a broken line 
illustrates) of rectifier diode 5, and change of a current (a continuous line illustrates), D rawing 4 ** The electrical 
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potential difference (a broken line illustrates) of a load 7, and change of a current (a continuous line illustrates), drawing 
4-** — as for electrical-potential-difference change of the snubber capacitor 62 and drawin g 4 **, in electrical-potential- 
difference change of the snubber diode 61 and drawin g 4 **, each expresses [ current change of the snubber capacitor 
62 and dr awin g 4 ** ] current change of the discharge reactor 64, as for electrical-potential-difference change of the 
discharge reactor 64 and d rawi ng 4 **. In addition, for Period A, transistors 22 and 23 turn off by ON and transistors 21 
and 24 are alternating voltage V2. By being a forward period and rectifier diode 4 having flowed, this has conversely off 
transistors 21 and 24, as for Period C, transistors 22 and 23 turn on, and it is alternating voltage V2. It is a negative 
period and rectifier diode 5 has flowed. Moreover, it is the same as drawing 2 mentioned above that Period B and Period 
D are periods which all transistors turn off. 

[0024] At the period A Becoming, it is the output current 10. It is flowing in the path of the secondary load 7 -> 
transformer output terminal 33 -> transformer coil 35 -> rectifier-diode 4 -> smooth reactor 6 -> load 7, and is the 
electrical potential difference of the snubber capacitor 62 at this time. - It is V2. The value charges. If all transistors shift 
to the off period B from this period A, it is the output current IO. It is divided into the path which becomes secondary 
smooth reactor 6 -> load 7 -> transformer output terminal 33 -> transformer coil 35 -> rectifier-diode 4 -> smooth 
reactor 6, and the path which becomes secondary smooth reactor 6 -> load 7 -> transformer output terminal 33 -> 
transformer coil 36 -> rectifier-diode 5 -> smooth reactor 6, and flows. The charge currently stored in the snubber 
capacitor 62 at this time discharges in the path of the snubber capacitor 62 -> rectifier-diode 4 -> wiring inductance 8 -> 
rectifier-diode 5 -> transformer 2 order coil 36 -> transformer output terminal 33 -> snubber diode 61 -> snubber 
capacitor 62, and becomes an opposite electrical potential difference by vibration with the wiring inductance 8 further. 
Next, if the energy currently stored in the snubber capacitor 62 is moved to the discharge reactor 64 with the current 
which flows in the path of the snubber capacitor 62 -> discharge diode 63 -> discharge reactor 64 -> rectifier-diode 4 -> 
snubber capacitor 62 and the electrical potential difference of the snubber capacitor 62 becomes zero, the current of the 
discharge reactor 64 will flow in the path of the discharge reactor 64 -> rectifier-diode 5 -> transformer 2 order coil 36 - 

> transformer output terminal 33 -> snubber diode 61 -> discharge diode 63 -> discharge reactor 64. 

[0025] When it shifts to Period C from Period B, the current which was flowing rectifier diode 4 is the transformer leak 
inductance 37 and the secondary electrical potential difference V2. Decreasing on the inclination decided by the value, 
the current which was flowing to rectifier diode 5 corresponding to this increases. Cusp value IR negative in the current 
of rectifier diode 4 When it reaches, from from, rectifier diode 4 starts OFF. At this time, the energy currently stored in 
the transformer leak inductance 37 is that a current flows in the path of the transformer leak inductance 37 -> 
transformer 2 order coil 35 -> transformer output terminal 33 -> snubber diode 61 -> snubber capacitor 62 -> 
transformer leak inductance 37, and is moved to the snubber capacitor 62. the electrical potential difference of the 
snubber capacitor 62 ~ V2+deltaV ~ up to a value — charging - snubber capacitor 62 -> discharge diode ~ the path of 
the secondary 63 -> discharge reactor 64 -> transformer [ smooth reactor 6 -> load 7 -> transformer output terminal 33 - 

> ] coil 35 -> transformer output terminal 31 - a current - flowing — an electrical potential difference — V2 It 
discharges until it falls, and it emits to a load 7 with the energy of the discharge reactor 64. 

[0026] Subsequently, if all transistors shift to the off period D from Period C, the output current IO will be divided into 
the path which becomes secondary smooth reactor 6 -> load 7 -> transformer output terminal 33 -> transformer coil 35 - 

> rectifier-diode 4 -> smooth reactor 6, and the path which becomes secondary smooth reactor 6 -> load 7 -> 
transformer output terminal 33 -> transformer coil 36 -> rectifier-diode 5 -> smooth reactor 6, and will flow. The charge 
stored in the snubber capacitor 62 discharges in the path of the snubber capacitor 62 -> discharge diode 63 -> discharge 
reactor 64 -> rectifier-diode 4 -> snubber capacitor 62, and the electrical potential difference is V2. It falls even to zero 
from a value. The energy which was being stored in the snubber capacitor 62 at this time and which becomes C and 
(2V2) 2 / 2 is moved to the discharge reactor 64. If the electrical potential difference of the snubber capacitor 62 
becomes zero, the current of the discharge reactor 64 will flow in the path of the discharge reactor 64 -> rectifier-diode 
5 -> transformer 2 order coil 36 -> transformer output terminal 33 -> snubber diode 61 -> discharge diode 63 -> 
discharge reactor 64. 

[0027] Furthermore, if it shifts to Period A from Period D, it is the output current IO. It flows in the path of the 
secondary load 7 -> transformer output terminal 33 -> transformer coil 35 -> rectifier-diode 4 -> smooth reactor 6. the 
snubber capacitor 62 — a snubber capacitor 62 -> discharge diode 63 -> discharge reactor « the path of the secondary 64 
-> transformer [ smooth reactor 6 -> load 7 -> transformer output terminal 33 -> ] coil 35 -> transformer output terminal 
31 -> snubber capacitor 62 — a current — flowing — the electrical potential difference of the snubber capacitor 62 -V2 up 
to - the energy of the discharge reactor 64 is emitted to a load 7, making it charge, the electrical potential difference of 
the snubber capacitor 62 -V2 if it reaches — the current of the discharge reactor 64 - discharge reactor 64-> - smooth - 
it flows in the path of the reactor 6 -> load 7 -> snubber diode 61 -> discharge diode 63. Also at this time, as for the 


http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 


4/28/2004 



Page 6 of 6 


energy of the discharge reactor 64, it is emitted to a load 7. 

[0028] The above is also the same as when rectifier diode 5 operates, although it is the case where rectifier diode 4 

operates. 

[0029] 

[Effect of the Invention] The conventional snubber circuit's having un-arranged [ which must make a snubber circuit 
large-sized ], in order to process generation of heat of snubber resistance, while it is a waste of energy and reduced the 
effectiveness of equipment, since it was making this energy consume by snubber resistance after it moved the energy 
stored in the transformer leak inductance to a snubber capacitor. On the other hand, since the snubber circuit of this 
invention is made the configuration which moves to a discharge reactor further and emits this to a load after it moves the 
energy stored in the transformer leak inductance to a snubber capacitor Since there is nothing of the energy stored in the 
transformer leak inductance for which this energy is consumed vainly and the effectiveness of equipment is reduced 
since all are almost given to a load and generation of heat accompanying energy expenditure can also be avoided, the 
effectiveness which can make equipment small is also doubled and acquired. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[ Drawing 5] 
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[Drawin g 6] 
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